Effects of polyoxyethylene (40) stearate on the activity of P-glycoprotein and cytochrome P450.
The present study was aimed to investigate the effects of polyoxyethylene (40) stearate (PS), a non-ionic surfactant, on the activity of P-glycoprotein (P-gp) and six major cytochrome P450 (CYP) isoforms. An in vitro diffusion chamber system was utilized to estimate the effects of PS concentration on the transport characteristics of Rhodamine 123 (R123) and Rhodamine 110 (R110), a standard P-gp substrate and nonsubstrate, respectively, across the excised intestinal segments of rat. Caco-2 cells were cultured to investigate the mechanisms by estimating the effects of PS on intracellular ATP levels, P-gp ATPase activity and membrane fluidity. The obtained results showed that PS inhibited P-gp mediated efflux in a concentration-dependent manner mainly by modulating substrate-stimulated P-gp ATPase activity. On the other hand, human liver microsomes were utilized to examine the inhibitive potential of PS on six major CYP isoforms. Inhibitive potential on two of these CYP2C9 and CYP2C19 was found to be clinically significant. In conclusion, PS is potentially useful as a pharmaceutical ingredient to improve the oral bioavailability of coadministered P-gp substrates and substrates for certain CYP isoforms.